THE first description of the pathology of gastric ulcer was published by Matihew Baillie in 1793, but inasmuch as it was not accompanied by any clinical data, it had little effect in stimulating interest in the condition. Abercrombie, in 1824, described much of the symptomatology but did not differentiate simple ulcer from ulcerated carcinoma. The credit of having first recognized the difference between ulcer of the stomach, carcinoma and ordinary gastritis probably belongs to Cruveilhier, who, between 1829 and 1835, published accurate descriptions of the anatomy, the clinical course and the treatment of peptic ulcer. Following Cruveilhier, Rokitansky, in 1839, described the anatonmy of the condition, basing his description on 79 cases.
fLeube, Budd, Chambers, Habershon, Fenwick and Fox. Of the enormous number of articles plublished dealing with this condition since 1885, very few have materially advanced our knowledge of the pathology of the condition. The developments made in surgical technique have been the bases for the great amount of work that has beeni done in the experimental production and treatment of this condition, and have widened greatly the field of surgical activity.
The origin and persistence of gastric ulcer has been the source of much speculation and experiment. Most observers agree that the action of gastric juice plays an iml)ortant role in the development and persistence of ulcer, but there have been many theories advanced as to the initial and predisposing cause. It is apparent that there must be some underlying cause for the origin and persistence of gastric ulcer apart from the contributing effect of the digestive action of the gastric juice. This has been shown experimentally by the fact that when portions of mucosa have been excised, the defects heal rapidly in the absence of this underlying factor (MacCallum). The action of gastric juice alone is insufficient to inaugurate ulceration in normal gastric mucosa, and is equally ineffective in preventing the rapid healing of artificially produced defects, provided the blood-supply is intact. In the present state of knowledge, if one single factor is to be looked upon as the basis for ulcer of the stomach, it must be closely identified with a disturbed blood-supply. By analogy with chronic ulcers elsewhere in the body, this contention is borne out. Even the so-called "trophic" ulcers are usually seen in regions of the body where the bloodsupply is relatively poor, such as the lower leg. Ninety-eight per cent. of ulcers of the stomach and duodenum are located in the region of the pylorus, the posterior part of the lesser curvature, the pyloric antrum and the first portion of the duodenum ;1 or with reference to the blood-supply, they are found in that part of the 1 Ln the year ending June 30, 1921 , there were 622 cases of peptic ulcer of the stomach and auodenim, verified by operation at the Mayo Cliniic. Of this number, 500, or 80*3 per cent. were duiodenal, and 122, or 19.7 per cent. gastric (W. J. Mayo, " Progress in the Handling of Chronic Peptic Ulcer," Journi. Amer. lIed. Assoc., Chicago, 1922, lxxix, p. 19.) Balfour states that " Ulcers of the lesser curvature, including those closely associated with the lesser cuirvature on the anterior or posterior wall, comprise almost 90 per cent. of all gastric ulcers " (D. C. Balfour, " SurgicalManagement of Gastric Ulcer," Ann. of Surg., 1921, lxxiv, p. 449.) Of their 122 gastric ulcers, 110, or 90 per cent., were located in a fairly limited portion of the stomach, a portioin roughly defined by the right gastric artery. -These, combined with 500 duodenal ulcers, make a total of 610, or 98 per cent., of 622 cases of peptic uilcer.
MH-S 1 January 19, 1927. Finney: Pathogenesis of Gastric and Duodenal Ulcer stomiachl and duodenum supl)lied by the righit gastric artery and the gastro-duodenal artery with its supraduodenal branch (of Wilkie). There would seem to be some relationship between these two facts. Pursuing the analogy further, one finds a marked relative absence of chronic ulcers of both the stomachl and the legs of animals.' Two marked differences are evident in this comparison of man and the fourfooted animals. One is the upright position of the former, which may be largely responsible for at least one distinctly human abnormality-inguinal hernia.2 Another is the fact that in man the duodenum is retroperitoneal and much less mobile than in animals. It is quite plausible that a vascular arrangement which is sufficient to witlhstand the effects of various predisposing factors in animals, is insufficient to provide a constantly wide margin of safety against identical factors in man. W. J. AMayo attributes the preponderance of duodenal ulcers in males over femnales partly to an anatomical reason, and believes this reason to be the fact that the alkaline bile and pancreatic secretion, by reason of the more nearly transverse position in the female, bathes the upper duodenum more constantly.
If we assume that man, because of faulty adaptation of his circulatory apparatus to the upright position, is peculiarly liable to chronic ulcerations in certain parts of the body (the legs and the vicinity of the pylorus), may it not be possible that we may become less interested in the many theories advarnced for the initial cause of gastric and duodenal ulcer?9 This assumption of course may or may not be warranted by the facts.
The initial lesion which ultimately develops into a chronic ulcer doubtless arises from a variety of causes. If the narrow margin of safety in the human subject be once encroached upon by some injury to the mucosa, the digestive and eroding action of the gastric juice is probably sufficient to develop a chronic ulcer. This conception brings post-operative gastro-intestinal ulcers more closely into relationship with peptic ulcer.
With proper technique, segments of intestine may be resected, opened and implanted into the stomach wall. Provided the blood-supply remains intact, the intestinal mucosa survives without ulceration. This indicates that intact living mucosa, other than gastric, resists perfectly the action of digestive juice, and suggests that gastro-jejunal ulcerationls may be the result of improper technique, which endangers the blood-supply. By "improper technique" is meant the abuse of clamps in making the anastomosis; the faulty control of bleeding; faulty asepsis; hbematomata of the suture line; the development of kinks and adhesions, in short, the presence of any factor tending to impair the circulation of a localized area of intestinal wall.
The theories which have been advanced regarding the initial cause of peptic ulcer may be classified according to whether or not the initial lesion is regarded as inflammatory, neurogenic, circulatory, bacterial or digestive. The principles ' Truck found lno gastric uilcers in 189 healthy and 82 diseased dogs, Journt. Amter. Med. Assoc., 1906 . xlvi, p. 1753 Mann found none in 200 nlormiial dogs and cats, Journ. Exrper. Med., 1916, xxiii, p. 203 .
Ivy found only onie acuite gastric ulcer in 900 dogs after etherization for laboratory experimenit. He noted the groat rarity of ulcer in dogs and cats and adds that if gastric juice digestion was a basic factor, we would expect to find more ulcers in dogs than in man, since the dog's acidity is of greater average than man's. He suggests that there may be some factor present in man and absent in the dog, which determines the chronicity of the uilcer, Arch. Int. Med., 1920, xxv, p. 6. 'I While it is truie that inguinal hernia is not unknown in the dog, it is remarkable that it does niot occur more often, since both the tunica vaginalis and the canal of Nuck in this animal remain patent. Hernia in dogs is more common in the female, a fact which Beall attributes to the occurrence of pregnancy (63j8 embodied in these tlheories have been claimed to act either independently or in combination in producing the acute ulcer and determining its persistence.
THE INFLAMMATORY THEORY. This was one of the earliest theories advanced. It was advocated by Abercrombie and also by Cruveilhier, who was influenced by the evidence of inflammation elsewhere in the stomach. Various degrees of gastritis are frequently found in conjunction with chronic ulcer, but there is no basis for assuming that it may be the cause rather than the effect of the presence of the ulcer. THE NEUROGENIC THEORY.
This theoryhas had several interpretations based upon the effect produced on the different structures and functions of the stomach. A disturbance of the nervesupply of the stomach has been claimed to account for hypersecretion of gastric juice, hypermotility (spasm) of the musculature, blood-vessel spasm and "trophic states," all of which have been associated by different authors with the condition of chronic ulceration.
The stomach is innervated both by tle vagus and by sympathetic fibres from the celiac plexus. These nerves approach the stomach through the gastro-hepatic ornentum, and after penetrating the muscular coats, form the myenteric ganglia. Nicolaysen found these ganglia more profuse in the region of the cardia and near the pylorus. In extensive studies of the nerves adjacent to ulcer of the lesser curvature, both Permans and Nicolaysen found a definite and sometimes marked neuritis and perineuritis, and although they believed this condition to be secondary to the ulcer, they agreed in its probable effect on healing and on gastric motility.
As early as 1828, Cammerer had attempted to produce destruction of the stomach wall by resection of the vagus and administration of acetic acid. There have been countless reports of experiments involving either the vagus or splanchnic nerves, many of which are contradictory. Ijzeren, in 1901, showed that after section of the vagus, ulcer was not obtained as usual if a gastro-enterostomy was l)erformed at the same time. Other authors, however, have not consistently observed ulcers following section of the vagus, so these results were not definite, and until the work of Payr (who succeeded in producing chronic ulcers) were inseparable from normal healing.
Dalla Vedova found ulcers in 41 per cent. of attempts after experimental destruction of the cceliac ganglion, and in 60 per cent. after destruction of the splanchDic nerve. Kobayashi and Kanamura observed multiple erosions of the gastric mucosa nbt only after pricking or extirpating the cceliac ganglion but also after section of the spinal cord or ligation of the vagus nerve. Rost states that if it can be shown that there is not only a definite constitutional weakness in individuials with ulcers, but an actual l)redisposition of the vessels in the neighbourhood of the stomach to cramp, a factor of importance will have been discovered. Unfortunately, the information derived from many conflicting results of work along these lines has so far been of little value in its application, either to the pathology or treatment of the condition.
THE CIRCULATORY THEORY.
As a cause of simple ulcer, local circulatory disturbances with arrest or impairment of the circulation in a circumscribed part of the stomach wall have been supported by the work of many experimenters. The scope of most experiments has extended from-i attempts to interfere with a localized area of the mucosa to efforts directed towards the disturbance of the circulation of the entire stomach, both directly and indirectly. Rokitansky was the first to note haemorrhagic necrosis of gastric mucosa, and his observation was followed by Virchow's description of Finney: Pathogenesis of Gastric and Duodenal Ulcer (ligestion following hlemorrlhagic infiltration induced by local impairment of circulation. Conditions which may affect the circulation of any part of the stomach wall include embolism and thrombosis, diseases of the vessel wall, such as atheroma, endarteritis obliterans, fatty degeneration, amyloid degeneration, miliary aneurysms and varicose dilatations, compression and obstruction by spasm of the muscular coats of the stomnaclh wall and vaso-constriction of neurogenic origin.
In favour of the eireulatory origin of chronic ulcer is the fact that parts of the stomach wall from which the circulation has been shut off are subject to digestion. This is confirmed by the production of ulcers experimentally, after injecting into the gastric arteries substances acting as emboli. Also, hoemorrhiagic infarctions, the liemorrhagic infiltration of acute uileers, and their fre(luent funnel slhape, s3ug(,est their circulatory origin.
On the other hand, the infrequency of demonstrable changes in the blood-vessels about an ulcer, the fact that ulcer occurs earlier than the age wlhen arterial disease is usually present, and the absence of ulcer in most cases of heart and arterial disease may be considered as cevidence against the circulatory theory.
These objections have been met b.y the contention that the disturbance of the circulation is an intermittent affair, the anatomical demonstration of which is impossible. The circulatory theory is here closely associated with the neurogenic theory in its explanation of the local anaemia. As stated above, Klebs supports the idea of local spasmodic contraction of gastric arteries, with temporary interruption of the circulation. Orth suggested thiat compression of the gastric vessels by spasm of the muscular coats of the stomach, occurring in vomiting and gastralgic attacks, may result in haemorrhagic infiltrations which may develop into ulcers.
Attempts made to interfere directly with the circulation in parts of the stomach wall include procedures affecting the larger vessels and also the capillary distribution. Littauer's observations have been confirmed by Ivy, who ligated six to eight branches of the gastro-epiploic vessels supplying the pyloric. portion of the stomach, withl negative results. Braun demonstrated that four-fifths of the blood-supply of the stomach may be cut off without necrosis. Fibich was able to produce chronic ulcers by ligating arteries, excising a portion of mucosa followed by cauterization of the base. This procedure, however, in the lhands of Clairmont did not produce ulcers. An indirect result of these experiments has been the proof that as far as surgical procedures are concerned, the stomach is a very viable organ.
Cohnheim produced ulcers by injecting lead chromate into the gastric artery, and Payr obtained chronic ulcers by injections of formalin, dermatol, and indian ink.
This method of injecting aseptic emboli had been used by Klebs and Welti, and recently by Ivy. Ivy obtained negative results with a bland substance, such as charcoal, and it would seem that Cohnheim's and Payr's work was not illustrative of the effects of p)urely aseptic emboli, but brought into consideration the actual destruction of tissue. Ulcers may be produced in this manner, which is properly a variety of trauma analogous to Roth's method of injecting 5 per cent. silver nitrate into the mucosa, or even related to Daettwyler's ulcers produced by mechanical, chemical, or thermal irritants applied through a gastric fistula.
The idea that the origin of gastric ulcer depends on diseased conditions of bloodvessels is supported by the findings of a comparatively small group of cases, although changes in the blood-vessels of the stomach have been seen in a considerable, number of cases of oastric ulcer (according to Nicolaysen, 75 per cent.), and gastric ulcer has been recorded in association with most of the diseases to which bloodvessels are subject. Examples of embolism of the artery supplying the ulcerated area of the stomach have been published, but many of them are open to criticism.
Thrombosis of the vessels about an ulcer has been observed, and in some cases (640 33 the thrombosis has been prolonged considerable distances beyond the ulcer. Atheromatous changes are not infrequently seen; obliterative endarteritis, already mentioned, is probably secondary, similar to that found near tuberculous cavities in the lung. AMiliary aneurysms occurring independently or associated with ulcer have leen described. In the majority of cases, however, no changes are found in the blood-vessels of the stomach except those apparently secondary to the ulcer.
Since Virchow attached particular importance to disturbances in the circulation of the stomach in the pathogenesis of ulcer, there is especial interest in the relationship between gastric ulcer and diseases of the heart and blood-vessels. As miight be expected, ulcers are found in a small percentage of cases in which bloodvessel changes regularly occur, including atheroma, syphilis, and nephritis. But there are many not so associated, and it will -be recalled that the age of onset of gastric ulcer in nearly 70 per cent. of cases is under forty years.
Wilkie demonstrated that the blood-vessels of the first part of the duodenum differ greatly from those of the remainder. The superior portion is dependent on a variable branch of the gastro-duodenal artery, which he designated the supra-duodenal artery. He also called attention to the scant anastomoses of the terminal branches of the vessels in this region. Berlet recently published his results with injections somewhat similar to Wilkie's. He found the profuse anastomoses of the greaterportion of the stomach greatly diminished at the pylorus, and that the actual site of these vessels was small. He concluded that this condition predisposed to circulatory disturbances and was less able to establish compensatory anastomoses in the event of disturbances. This anatomical demonstration of a relatively poor blood-supply of this important region of the stomach and duodenum is quite in accord with the idea that the upright position of man plays considerable part in the pathogenesis of ulcer. Krempelhuber states that anwmia of the mucosa can be brought albout purely mechanically by the gastroptosis, which according to hiii] is present in 88 per cent. of cases of ulcer.
THE BACTERIAL THEORY.
Bdttcher early advocated the theory that stomach ulcers were of infectious origin. The r6le of bacteria has been considered twofold: embolic and toxic. The embolic theory leads again to the idea of local circulatory disturbance, while the toxic assumes a sp)ecificity against gastric mucosa comparable to the gastro-toxin of Bolton. Many bacteria have been described as the causal agents of ulcer, but for the most l)art have been considered secondary. Intravenous injections of different bacteria have yielded no constant results. Bolton was convincecd that the cominonest cause of necrosis of the mucous mnemnbrane, resulting in acute ulcer, is bacterial infection through the blood-stream, and that the necrosis was due to direct effect on the tissues of bacterial poison or of bacterial poison combined with the action of gastric juice.
A most significant and interesting work has been that of Rosenow, of the AMayo, Clinic, who lhas shown the selective affinity of streptococci, which are capable of reproducing lesions peculiar to the particular strain. Rosenow's summary of his work in 1916 is as follows "The ulcers produced by the injection of streptococci resemble those of iman in locatiooi. gross and microscopic appearance and in that they tend to become chronic, p3rforate or cause a severe or fatal hwennorrhage. Streptococci having a characteristic affinity for the stomach Lnd duodenumii have been repeatedly isolated from various foci of infection in patients witlh ulcer and from ulcers themselves. They tend to disappear from the circulation and do not commonly produce ilmarked lesions otherwise. They have been isolated from ulcers in animals and ulcer has again been produced on their re-injection. Filtrates of these cultures have no. special tendency to produce iulcer." (W 7 Finney: Pathogenesis of Gastric and Duodenal Ulcer He states in conclusion: "The small ulcer of the stomach and of the duodenum in man is primarily due to a localized haematogenous infection of the mucous membranes by streptococci."
Rosenow's conclusions have not been unreservedly accepted by bacteriologists. Although streptococci are found present in a large percentage of gastric ulcers, doubt has been expressed that these organisms have been proved to be the factor which either initiates the ulcer or prevents healing. In spite of this, most surgeons have made practical application of the l)rinciple that the treatment of gastric ulcer should be reinforced by a thorough search for and elimination of all possible foci of infection elsewhere in the body, a diseased appendix, gall-bladder, etc.
THE DIGESTIVE OR CORROSIVE THEORY. The importance of the gastric juice in the production and development of ulcers has long held the attention of surgeons. It is now generally believed that gastric juice has little or no part in the initiation of ulceration, but that its digestive action, after injury to the mucosa, is an important contribution toward the l)ersistence of the ulcer. It is, however, probable that these two factors-initial injury and subsequent digestion if unaccompanied by a continuance of the underlying cause, are insufficient to prevent healing. Without previous injury, the gastric mucosa resists digestion. With ordinary injuries, gastric digestion alone is insufficient to prevent healing. Many attempts have been mriade to explain this resistance of gastric epithelium. Hunter believed that resistance to digestion is a general property of all living uninjured cells. This would seem to be disproved by the common occurrence of digestion of the skin about a gastrostomy opening. Claude Bernard noted digestion of the thigh of a living frog which was placed in a gastric fistula; and Pavy observed the same effect on a rabbit's ear. Matthes' explanation that the living tissue was killed by hydrochloric acid before digestion took place does not solve the difficulty. Epithelium other than gastric is able to resist this action of hydrochloric acid, which may be properly included in the digestive processes. We have implanted into the stomach wall of dogs, resected and opened loops of small intestines, preserving carefully their viability, and have noted resulting superficial erosions in only a small number. The problem apparently deals not with living uninjured tissue as such, but with the explanation of the protective power of alimentary mucosa against g,astric digestion. This resistance has been attributed to the presence of mucin in the mucous secretion of the pyloric antrum and to the presence of a so-called antipepsin. However, the theory that the resistance of gastric mucosa against autodigestion is due to the presence of antipepsin, and that a diminution of this substance in the stomach wall is followed by ulcer, has not been proved.
The multiplicity of methods by which acute ulcers may be experimentally produced has probably tended to clear rather than obscure the problem of pathogenesis. Ivy, whose important work has touched on most aspects of the physiology -of the stomach, concluded that acute ulcers mav be produced by anything that causes a local necrosis by direct, toxic, or chemical action on mucosal cells, or by interfering with or disturbing the normal condition of the capillaries of the mucosa. He found that erosions were common in cachectic dogs, without regard to the condition bringing about the cachexia, or the method of experiment. This would lessen the value of the observation that ulcers are often found in dogs moribund after adrenalectomy, or after extensive operative manipulations of the stomach. Ivy classified the chief theories as regards the pathogenesis of ulcers as follows:-(1) Infection and re-infection of the imlucous membrane through the blood-stream by specific or non-specific bacteria fromn a local infection.
(2) The corrosive action of gastric juice on mucosal cells, that in some way have had their normal resistance against acid-pepsin digestion diminished.
(3) Localized trophic disturbances. (4) A general condition of autolysis.
The characteristic appearance of stomachl ulcers is probably due not to any specific cause, but to the digestive action of the gastric juice, which keeps clean the base and sides of the ulcer. These clean edges and base justify no conclusion as to the cause of the ulcer. Peptic ulcers probably originate from various causes acting upon favourable tissue, i.e., that part of the stomach and duodenum supplied by the right gastric artery and the gastro-duodenal artery, with its supraduodenal branch. The initial injury is rendered chronic by the continuous erosive action of the gastric juice, whliclh is aided in its effect by adjacent (secondary) neuritis, perineuritis and obliterative endarteritis.
The malignant transforniation of ulcers was first suggested by Cruveilhier in 1829. This tendency of gastric ulcers to become cancerous has been commented on repeatedly by pathologists and surgeons since that time. That ulcer of the stonmach may be the origin of carcinoma seems definitely established. It is of considerable importance to the surgeon, inasmuch as his treatment of gastric ulcer must be profoundlv influenced by his opinion as to the proportion of simple ulcers in which this carcinomatous change may be expected to develop. The surgeon who believes that this proportion is over 50 per cent. will naturally advocate more radical procedures than the surgeon who believes it to be less than 5 per cent.
Cabot and Adie have recently reviewed the trend of opinion on this subject, and have shown the fluctuations of surgical opinion on the estimated percentage. From their article it is found that of eighty-two reports seventy-four authors believe that less than 10 per cent. of gastric ulcers develop carcinoma; while fifteen authors believe the frequency to be over 50 per cent. This wide variation indicates that while the tendency is recognized, the criteria on wlhich opinions are based differ widely. It is of obvious importance that these criteria be so standardized that p)ublished reports will have some common basis for comparison. The solution of the problem has been approached by thiree methods of study:
(1) The comparison of the occurrence of ulcers and carcinoma by the statistical method.
(2) The study of the history of cases of ulcer and carcinoma, with the attempt to differentiate one from the other at some stage: Likewise the study of the life historv of ulcer treated coniservatively.
(3) The study of the gross and microscopic pathology.
None of the information gained from any of these methods may he considered as of great positive value. The material may unconsciously be used to support a preconceived idea, which would detract immeasurably from a conclusion which is at best inferential. However, if it is found that the frequency of occurrence as estimated from all of these methods regularly falls near a common figure we have valuable evidence which would enable us to discount any unusual figure which would he arrived at by the use of any one method of-study.
Williams made extensive use of statistical evidence, and regarded it as incompatible with the frequent origin of cancer from ulcer. His conclusions were based on the sex and age incidence, and the comparison of the location of ulcer and carcinoma.
Clinical evidence has..been furnished by many observers, and there are definite examples reported in whiclh carcinoma has been p)receded by a long history of ulcer.
A very sound objection to inferences drawn from observations such as these is the difficulty not uncommonly encountered of differentiating gastric from duodenal ulcer. Several authors claim that the transition from simple ulcer to carcinoma is marked Finney: Pathogenesis of Gastric and Duodenal Ulcer by the change from hyperacidity to anacidity, the appearance of a tumour and(I cachexia in the course of long observed cases. Lockwood, in 174 cases of gastric carcinomat, found a suggestive history of ulcer in 7 per cent. atnd a dlefinite history in 3 per cent. Less than 5 per cent. of carcinoma developed in 346 ulcers of tie stomach treated by iiedical measures and observed by Greenouglh an(d Joslin and Hemnmeter. Joslin later published figures showing that 24 per cent. of the late deaths following operation for gastric and duodenal ulcers were from cancer of the stomach. From studies of the literature Galpern found a small percentage of recurrences in the form of carcinoma, and Gressot places the frequency at 23 per cent. Balfour reports that in 799 cases operated on for gastric ulcer at the Mayo Clinic, 33, or 41 per cent. died from cancer during a seven-year perio(l. In 1,610 cases cited by Ewing, the frequency was 2 2 per cent., and this author believes it quite possible that some of these were originally cancer. Ewing states that from clinical evidence it may be concluded that a great number of ulcershave been treated medically for some years without developing cancer; that the number developing cancer after gastroenterostomy is not appreciably larger than after restriction of the ulcer; that a diagnosis of cancer following ulcer, to be acceptable, should carry with it a previous history of ulcer; that this history covers a period of ten to tlhirty years in certain well attested cases, while in less satisfactory but possibly genuine cases tl-he history of ulcer covers not more than two years.
The microscopic examination probably accounits for the greatest v-ariation of opinion as to frequency. When the ulcerated primary carcinomas are eliminated. there is left a group of chronic ulcers in the edges of which are changes that have been interpreted by some as inflammatory hyperplasia, by others as carcinoma. Wilson and MacCarty are perhaps the chief modern exponents of the latter colntention. On the basis of their studies and their interpretation of cellular pathology they have estimated theproportion of ulcers which develop secondary carcinoma as 68 per cent.; and also, the proportion of carcinomata, which develop from pre-existing ulcer as 71 per cent. Ewing considers that these inflammatory hyperplasias and misplacements may well be considered as pre-cancerous lesions, but that, on the otherhand, there is no direct evidence to show that any given pre-cancerous lesion would, if undisturbed, go on to develop cancer. Indeed, Galpern and Bamberger's observations on the fate of gastric ulcer after gastro-enterostomy seerm to prove that theselesions seldom go on to produce cancer.
While we think there is no reason to believe that carcinomatous transformation occurs ininore than 10, or atthe most 15, per cent. of gastric ulcers, there is anothermore practical phase of the question that is not answered by the academnic discussion.
The operating surgeon should be able to classify the lesions, which Ewing says readily fall into two groups simple ulcers and primary ulcerated carcinoma. If thesurgeon is unable to differentiate these, which every now and then happens, and in addition believes that over 50 per cent. of the former develop secondary carcinoma, he will be consistently radical inhis procedures. On the other hand, the surgeoln who is able to differentiate between simple ulcer and ulcerated carcinoma, eitherfroim the gross appearance described above, or with the aid of a pathologist with] whose opinion he is in accord, and who does not consider local miiigratory hyperplasia necessarily indicative of cancer, will have little hesitation in treating simple ulcers conservatively.
The l)roblemimay present itself according to the l)rop)ortion of ulcerated lesionis that the surgeon is able to differentiate at the operating table. It is our impression based upon a fairly wide experience witlh both fresh and laboratory material, thlat about 85' per cent. of such c-ases may be recognized witlhout microscopic aid asbenign. Of the remaining 15 per cent., on microscopic examination about 5 per' (j;} cent. will be found entirely benign; another 5 per cent. will present recognizable catrcinoma; wh-ile the remaining 5 per cent. will require a microscopic study of serial sections to ascertain their true clharacter. It is also our experience that here, tist as in doubtful tumour of the breast, the more common error is to call a benign condition malignant, rather than a malignant condition benign. This tendency will probably colour the surgeon's opinion with regard to operation.
The surgical treatment of gastric ulcer and carcinoma began in 1881. Following their experiments on dogs, Gussenbauer and von Winiwarter, in 1876, had proposed l)ylorectomy, and are generally given credit for its introduction, although Jones, of Philadelphia, had anticipated them by a century, and iMerrern, of Giessen, by over half a, century. But their workattracted little or no attention. PNan, in 1879, and R-ydygier, in 1880, had unsuccessfully attempted the operation on human subjects. Billroth, in 1881, successfully removed a pyloric carcinoma, and his procedure of suturing the remaining portion of the stomach to the duodenum end to end, became known as the "Billroth I " method. In 1885, Billroth used gastro-enterostomy to restore continuity following gastric resection, with closure of the cut ends of both stomach and duodenum. This became known as the " Billroth II " method. In von Hacker's article describing this procedure, the suggestion was miade of terminolateral gastro-jejunostomy, which was subsequently first performed by Kronlein. To this operation and the subsequent slight modifications of its principle have been attached from time to time the names of von Hacker, Kro,nlein, Mikulicz, Eiselsberg, Hofmeister, Reichel and Polya. The principle of their operative procedure may be made to include as wide a resection of the stomach as desired, even to a complete gastrectomy.
A plastic operation on the pylorus was first performed by Heineken in 1886, followed independently by Mikulicz in 1887. Kocher's side-to-end gastro-duodenostomy following pylorectomy was reported in L891. Lateral gi#stro-duodenostomy wvas suggested by Jaboulay in 1892, and the first report of its clinical application was made by Henle in 1898, who states that Mikulicz had suggested the method. This operation was the precursor of the gastro-pyloro-duodenostomy of Finney, with resection of the ulcer, which was reported in 1902 and is now known as " pyloroplasty." Dissatisfied with the disturbed physiology presented by the Billroth II group of anastomoses and by their tendency to cause secondary ulceration, von Haberer, in 1922, and myself, in 1924, working independently, reported experiences with the Billroth I method modified into an end-to-side gastroduodenostomy.
In Dr. Welch's article of 1885 there are nine pages devoted to the medical treatment of gastric ulcer, with a short paragraph on surgery. At that time it was thought th,at the treatment was entirely medical, but that cicatrization of the ulcer by no means always cured it in the clinical sense. As a result of adhesions and scar-tissue contraction, serious disturbance3 of the function of the stomach might follow the repair, the most important of which was stenosis of the pylorus. Dr. Welch found three successful cases in four recorded attempts at extirpation of t stenosing ulcer of the pylorus. He ventured the opinion that the resection of gastric ulcers which resist all other methods of treatment, and especially those which cause progressive stricture of the pylorus, was a justifiable operation. He noted, however, as extravagant and unwarrantable the bold suggestion of Rydygier, who advocated exploration and resection of an ulcer from which hemorrhage threatened to be fatal.
It is interesting to compare our views to-day, forty-five years after the beginning of gastric surgery, on the subjects which were debatable even at that time. It would appear that the greatest influence had been exerted by the tendency to regard 6;15 Finney: Pathogenesis of Gastric and Duodenal Ulcer every ulcer as a potential carcinoma and a source of grave danger from hmmorrhage, perforation or obstruction. This, combined with the development of diagnosis by means of the X-ray and the establishment of a very characteristic clinical syndrome, has led to the use of surgery in ulcers before the stage of cicatrization has been reached. The idea that the degree of gastric acidity exerts a marked influence on the healing of ulcers has distinguished a group of surgeons who advocate extensive resection of the stomach beyond the ulcer area from those surgeons who are content with more conservative measures. We-must confine ourselves to this very sketchy outline of some of the chief considerations underlying the surgical treatment of gastric and duodenal ulcers, as time will not permit of a more extended review.
The operations usually performed for ulcer of the stomach may be considered as being either conservative or radical. The conservative group may be subdivided into the following procedures:
(1) Procedures directed toward local excision, cauterization, or suture of the ulcer; (2) local excision, etc., plus gastro-enterostomy or pyloroplasty; and (3) gastroenterostomy or pyloroplasty alone.
An operation may be considered radical when the effort is made to remove not only the ulcer, but also that part of the stomach which has been shown to develop 90 per cent. of ulcers (the so-called ulcer-bearing area of Rodman).
In his choice of operation, the surgeon should first of all be largely influenced by the condition of his patient, which may be profoundly affected by such complications as htemorrhage or perforation, with resultant shock; these naturally would restrict the extent of surgical intervention. Such local conditions as dense adhesions may also limit the extent of operative procedures. The surgeon, therefore, should be guided by the conditions found in the individual case. If a chronic ulcer is operated upon in a quiescent stage, the limitation imposed by the patient's poor general condition may not be in force. The operative procedure selected will then be determined by the surgeon's opinion regarding the following important considerations: (1) the importance of removal of the ulcer-bearing area of the stomach; (2) the efficacy of the reduction of gastric acidity by a large resection; and (3) the possibility of subseouent carcinomatous transformation.
PRE-OPERATINVE PREPARATION.
Previous to all surgical operations upon the stomach, there should always be a period of preliminary preparation, unless, of course, the operation is in the nature of an emergency. It has been our invariable practice for many years to prepare our patients according to a regular routine. In patients so prepared infection has been reduced to a negligible quantity. We feel very strongly that both the pre-and post-operative care of stomach cases is of the utmost importance. The latter of these is always carried out in conjunction with the family physician, preferably under the supervision of a competent specialist.
We prepare our patients as follows: For several days previous to the operation the patient, if it is not his usual habit, is instructed to brush his teeth thoroughlh with an antiseptic tooth-paste and rinse the mouth with a 1 per cent. carbolic acid solution several times a day. For the same length of time he is kept on a sterile diet, i.e., cooked foods, pasteurized or boiled milk, eggs, orange juice, boiled water, etc. If there is gastric stasis present, lavage once or twice a day, depending upon The routine comprehensive physical examination of the patient demanded by good surgery should never be om.itted, except in case of dire emergency. Starved, dehydrated and exsanguinated patients should be given the benefit of the therapeutic measures indicated in the individual case. Fluids should be forced on the patient, and if the gastric condition limits the amount which can be given by mouth, we rely upon hypodermoclysis and proctoclysis. Transfusions are given when the percentage of hmemoglobin is under sixty.
In the choice of anaesthetic due consideration should be given to the claims of local as against general methods. More and more is it becoming evident that when properly used, regional nerve block, combined with either anterior or posterior splanchnic block, yields excellent results. The administration of a general anesthetic should always be in the hands of the most competent ancesthetist available. The fundamental rules of good surgery, meticulous attention to details, complete asepsis, gentle handling of tissues, absolute heemostasis, and the avoidance of undue haste, should invariably govern the surgeon's every action. These general surgical considerations, when scrupulously observed, favourably influence, to a marked degree, the ultimate result. With the purely technical questions involved in the various operative procedures at the surgeon's disposal, we are not now concerned, but rather with the discussion of the principle upon which is based his choice of operation. The factors of chief importance that should influence him in making his choice are, the condition of the patient; the nature and location of the pathological process present: the immediate mortality rate and comparative ease of performance of the type of operation proposed; the ultimate functional result expressed in terms of physiology, personal comfort and efficiency on the part of the patient and the personal equation of the operating surgeon. Every surgeon has his favourite operation and consequently suffers from the temptation to make use of it upon all occasions. In so doing he but courts disaster, for it is bad judgment, and worse surgery, to push any operative procedure beyond its natural limitations. The one question that every surgeon should ask himself when deciding upon an operation, is, "What is the particular operation that offers the best result in this particular case ? " A difficult question to answer at times, and one that requires the exercise of that faculty, the sine qta non of all good surgery, namely, surgical judgment.
To summarize: Since the cause of ulcer is unknown and since its presence is an undoubted menace to the comfort and happiness, as well as to the life of the individual who has it, through its potentiality towards perforation, htemorrhage and malignant degeneration, it would appear that resection of the ulcer, where practicable, would be indicated, in case it has failed to yield to properly carried out medical treatment. I want to pause here a moment in order to emphasize the point that no surgical procedure of any kind should be performed on the stomach without previous consultation with a competent physician. Personally, I never operate upon such cases without such a consultation. This resection of the ulcer, of course, is no guarantee that it may not recur, but as a matter of fact recurrence very seldom takes place. It would appear also that that form of surgical procedure which least disturbs the normal physiological relationship of the stomach with the intestine, other things being equal, would be the method of choice. Starting, then, with these two general propositions, pyloroplasty or gastro-duodenostomy, associated where possible with resection of the ulcer, would appear to (54 i Finney: Pathiogenesis of Gastric and Duodenal Ulcer be the method of choice. The particular mode of accomplishing this woul(I be determined by the conditions present at operation.
The acceptance of these general propositions would relegate to second or third choice the operation of gastro-enterostomy and that of extensive gastric resection. I am quite aware that this position is not that held by the majority of abdominal surgeons, but our own experience with all types of operations upon the stomach and duodenum has convinced us that, in our hands at least, the best results, botb immediate and late, are secured by the use of this type of operation. Unfortunately, because of inability satisfactorily to mnobilize the duodenulm, or for any other reason, pyloroplasty is not always practicable. In such cases gastro-etnterostomy may be indicated, but as an operation of necessity, never of choice. Where, for zany reason, more or less extensive resection of the pyloric portion of the stomach is indicated, gastro-duodenostomy by the Haberer-Finney method, i.e., end-to-side atnastomosis, where practicable, is the operation of choice. Extensive resection of the stomach is reserved almost exclusively for malignant disease, or indurated ulcer in which beginning malignancy is suspected. We are not convinced that the sacrifice of large portions of the stomach wall, vital structure that it is, and interfering as it does with both motor and secretory functions of the stomach, is either indicated or justifiable as a routine procedure for simple ulcer. While in the hands of certain surgeons of skill and experience, the results reported have been gratifying, still, as performed by the average surgeon, the risks of such radical procedures would appear to contra-indicate their general use. In the presence of malignant disease, when operation is indicated at all, i.e., when the disease has not progressed too far, the most radical lprocedure possible is the most conservative. and is the irLle governing the l)ractice of the best informed surgeon. The same rule however, does not govern in the case of benign conditions. Here the reverse is quite true. The reckless sacrifice of imlportant tissues, just as the unnecessary operation, are alike a rel)roach to good surgery and should he carefully avoided.
Discussion.-Sir JAMES }BERRY (President of the Society) said that he had, personally.
receivedl so muich kindness at the hands of American surgeons when he visited their great country that it afforded hin, always, very great pleasure to welcome an American surgeon to this country and to thank hilmi for the trouble he had taken in giving the Society his learnied and excellent paper. The pleasure was the greater since he knew Dr. Finney personally, and he had as great an admiration for his work as for Dr. Finney himself.
Sir GEORGE MAKINS: I have no desire to take part in the discussion, but in commnon with all of uls in this room-l, I am gratefuil to Dr. Finney for the lucid exposition he has given of the pathogenesis of these diseases, and the judicial attitude he has adopted with regard to the various theories he has quoted. Beyond that, I should like to say, as an old surgeon, that I am glad to hear the theory supported that the surgeon should act, as a rule, in conjunction with his medical colleague. It was an old rule, but it more or less fell into abeyance. anid I am glad to know that at the present tim-le it is again gathering strength.
Dr. LEON JONA said he would bring forward a point concerning the pathogenesis of (luodenal ulcer. About eleven years ago he did some work on the subject, and it was published in the medical journals of Australia in 1917 and 1918, but the communications might not have been read by those present. He found that if he tied the main pancreatic ducts in dogs, in every case duodenal ulcers resulted-an interesting point, as the lecturer to-night said that duodenal ulcers were rarely found in the normiial healthy dog. He therefore conieluded that one of the points in the pathogenesis of gastro-duodenal ulcer was, not hyperacidity, but absence, or at least dinlinution, of the nornmal pancreatic juice. Of course. secretin stimulated succus entericus, also bile. And the sites where these ulcers occurred were those at which, if the pancreatic juice were absent, there would be a greater acidity. In the upper parts of the stomach the saliva neutralized the acid. In the antruill pylori and the first part of the duodenum there w-as a minimal amiiount of pancreatic juice normially, only the quantity that regurgitated in man, the dog, and some other animals.
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The exciting cause of the ulcers was trauma, and in his experiments, if he kinked the duodenum, an ulcer resulted at the kink; but he suggested that the predisposing cause was something interfering with the normal flow of pancreatic juice.
Mr. E. R. FLINT (Leeds) said he confirmed what Professor Finney said as to the superiority of gastro-duodenostofliy over gastro-enterostomy. He had operated on nearly 200 of these cases; in only nine of that series had he failed to mobilize the duodenum, and that had not meant any undue traunmatisin. The nine cases included four in which adhesions were so marked that he thought it advisable not to disturb them, two in which the second part of the duodenum was entirely surrounded by pancreas, two in which the gall-bladder also had to be remnoved, as he was afraid of adhesions forming between the bed of the gall-bladder and the line of anastomosis. That, however, proved not to have been a reasonable supposition, as since then he had done mobilization in two cases and there had been no trouble at all. His ninth case was that of a boy, aged 12; there was an enormous mass round the duodenal ulcer, and he thought it would be well to leave it alone and do gastro-enterostomy.
With those exceptions he had experienced no difficulty in mobilizing the duodenum.
He differed somewhat from Professor Finney as to technique, as he (the speaker) made his anastornosis in the second part, and entirely destroyed the ulcer with the cautery, infolded it, and did anastoinosis between the second and third parts, particularly loosening the lower part of the duodenuml. In his experience, at the upper end there were many vessels, which made it very difficult to mnobilize the first part of the duodenum. The result was very much the same; the gastric contents were delivered into the duodenum, i.e., where they should be delivered. He did not use a clamp on the duodenum, neither did he excise the mucosa. Also, as far as possible, he avoided taking gastric mucosa in with the inner stitch. The clamp was loosened before inserting the inner stitch. No anastomotic ulcer had followed the operation for primary duodenal ulcer, but there had been one in a case in which the operation was done for a jejunal ulcer. In that case he removed the jejunal ulcer, sutured the stomach and intestine, then did a gastro-duodenostomny. Sonme months later that was followed by an anastomotic ulcer, as proved at a subsequent operation. He would be interested to know what was Professor Finney's experience in that imatter. The mllortality of that operation was about the same as that of gastro-enterostomy, namely, about 1 per cent., but the outlook after gastro-duodenostomny was much better than after gastro-enterostomy. In both cases the ulcer healed, but patients upon whom the latter operation had been carried out experienced a certain amount of disturbance afterwards, periodically, due, he considered, to the stomach contents being delivered into a part of the intestine which was not accustoined to receive them nornmally direct from the stomiiach. He had afterwards kept in touch with as many patients as possible, and in only three cases was there complaint afterwards; they were suffering from constipation, flatulence and vague " indigestion," symptoms which were, he believed, cured on a return to the normal bowel function.
The treatm-ient of gastric ulcers set out by Dr. Finney would probably become the operation of choice in process of time. His (the speaker's) inclination had been to remove a great part of the stomach. He had had 150 of these cases, and the results had been very satisfactory, but still he had always thought subsequently that the operation was not very satisfactory fronm the point of view of phvsiology. Physiological principles should, he contended, enter largely into the schemne of all operations. In one case-not his own-he bad seen an ulcer appear at the line of anastoniosis after an extensive gastrectomy. Ulcers were often so adherent that it was impossible to do anything but gastrectomy, but in many cases, he thought, more gastrectomy was being done than was justified. He had had most of the cases of gastrectomy examined under the microscope, and in only 11 per cent. had there been found any carcinomnatous change.
Mr. F. A. G. JEANS (Liverpool) said he agreed with the physiology of Professor Finney' procedure, and that the surgeon should "play to the score " in deciding whether he should do a very large operation, or a conservative one. He (the speaker) wished to put in a slight claim for conservatism in regard to doing partial gastrectomy. When his colleague, Mr. Thurstan Holland, published the first series of skiagrams of hour-glass stomach in this country, there were only two malignant cases out of thirty-six, and yet in all those cases there was a fifteen years' history. The series showed that chronic ulcer, however long persisting, was not very likely to lead to malignant disease. Wlhatever operation was done, YVH -S 2 -* 6j,9 whether big or conservative, one would always come across an unfortunate class-the patients -usually men-who were inveterate " ulcerators " and persistent " perforators."
Mr. R. P. RoWLANDS said that surgeons owed Professor Finney a deep debt of gratitude for having thrown light on this very difficult subject.
His first comment related to causation. He believed that obstruction of the duodenum was an important cause. Duodenal ileus might be an important contributing cause of gastric and duodenal ulcer, but that applied only in a few cases. He was glad to hear Dr. Finney express his conservative attitude, because at the present time, in this country and more so on the Continent, there was a wave of enthusiasm for doing what he regarded as too much. He never could see the advantage of performing partial gastrectomy for simple ulcer. To do that was "burning one's boats," for what would the surgeon do if the condition persisted afterwards ? Moreover, the mortality from it was seven times as high as that of other operations which, in the end, were more satisfactory.
He had been a very great believer in Professor Finney's own operation for many years, and he could endorse every word that had been said about it. He had never seen any proved ulcer in the duodenum following its performance. He had had a case in which such was suspected, but the patient did not come to another operation, as he had very septic teeth, and when these had been extracted he recovered under medical attention. He was a persistent " perforator." He (Mr. Rowlands) had watched hinm for fifteen years, and the result ill this patient did great credit to the method. The result of the gastro-duodenostomy had proved so much better than after the anterior gastro-jejunostomy, which had been the original operation performed on him some years ago for duodenal ulcer by a distinguished surgeon. A jejunal ulcer had formed and perforated; six months later the ulcer had been excised, the gastro-jejunostoiny undone, and the opening in the front of the stomach joined to the (luodenum. He (Mr. Rowlands) held that the surgeon should not operate on the stomach or on the duodenum, or, indeed, on any other part, unless he could see, or feel, or see and feel, a definite lesion. If that rule were followed there would be fewer poor results to regret.
It had been a pleasure to hear Professor Finney dwell so strongly on the importance of adequately preparing patients before operation in every possible way. He (Mr. Rowlands) was also grateful for what he had said about post-operative treatment, and the incalculable value of active co-operation between surgeon and physician in the after-treatment, as the latter was, in these cases, important and often difficult.
Mr. A. J. WALTON said he appreciated Dr. Finney's teaching that operations for stomach lesions should be as small as it was possible to make them in order to bring about a cure. He also had viewed with considerable apprehension the recent movement, especially on the Continent, towards the performance of enormous partial gastrectomies. They were not only vrong and dangerous. but also unnecessary.
With regard to pathology, his experience led him to oppose all the theories advanced to account for the formation of ulcers, except one. Stress could not be laid on the anatomical changes of the body and the predisposition to the formation of ulcer, because a striking fact which emerged was that the condition attacked some of the finest-built men. He knew the figures which Balfour had published, showing that when a man having a duodenal ulcem was cured of it, he had subsequently a longer expectation of life than the ordinary person, because he was a selected individual-the sufferers from gastro-duodenal ulcers being strong healthy people. If man had a peculiar type of anatomy in comlparison with animals,-and this was the cause of the ulcers,-one would expect ulcers in all types of man. It was in fact a disease not peculiarly of man, but of civilized man.
His experience had not been exactly in aceord with that of other surgeons. Up to last June he had had 317 cases of ulcer of the lesser curvature, including hour-glass stomach, 305 cases of ulcer of duodenum, 165 classified as pyloric ulcers. Those figures excluded any question of anatomnical peculiarity in the duodenum. He was aware that some sturgeons produced figures which did not agree with these. What his experience showed hinmi was that the cause of ulceration was the degree of hyper-acidity. Gastro-jejunal ulcer was limited to men-who had a higher acidity than wolnen, and it only followed pyloric and duodenal ulcers. In these people there was a higher acidity than normal. Dr. Hurst showed that hyperacidity was probably in the nature of a congenital malformation, and he (the speaker) regarded that as a very important factor. There was, he thought, a type of active, muscular, energetic man who tended to have hyperacidity. Another factor, in his view, was the modern habit of cigarette smuoking, which definitely increased hyperacidity.
No doubt it would prove very difficult to break the public of this prevalent habit, as they would probably prefer their ulcer to giving up cigarette smoking.
Another point was that the small frequency of carcinomatous degeneration did not warrant the performance of large gastrectomies on the chance that such degeneration might occur in a given case.
His view was that there was no universal operation for the conditions under discussion, but he thought that as a rule, for the type of ulceration on the lesser curve, local or cautery resection was sufficient combined with measures to neutralize the hyperacidity. Many had tried simple resection alone, but this was followed by a high recurrence rate, and it was desirable to combine it with a temporary pyloric occlusion, which he always performed.
For hour-glass stomach he did a wide-wedge resection; when that did not prove to be possible he did a partial gastrectomy. For duodenal ulcer he still performed posterior gastroenterostomy. Under that operation the mortality should be the mninimllum. There was always an accidental mortality; whatever one did, a certain proportion of the patients would succumb to pneumonia, or a pulmonary embolus would arise, but the mortality for operations as a whole should not exceed 1 per cent. The mortality for gastro-enterostomy for duodenal ulcer had been brought down to that level. An objection which had been raised was the possibility of gastro-jejunal ulceration. There had been a great variation in the figures recorded in that respect, but in the figures he had quoted, concerning 783 ulcers, there were 1 -5 per cent. gastro-jejunal ulcers, in gastro-enterostomy alone 1 .7 per cent. and taking pyloric and duodenal ulcers alone, 2 4 per cent. To replace an operation of about 1 per cent. mortality by one giving 15 per cent. would be absurd. He had followed up 277 cases of pyloric and duodenal ulcer; eleven cases had been lost, and 95 per cent. of the reiimainder had been well since, and that meant that the patients were now able to do anything and to eat anything. In fact this was one of the most satisfactory conditions for treatment by modern surgery. With regard to the possibility of gastro-jejunal ulcer following partial gastrectomy, he had had to operate on two cases which had beeni treated elsewhere, because of the subsequent symptoms.
He had not done Dr. Finney's operation, except iil two or three cases, largely because he thought that a higher anastomnosis gave a more complete neutralization of the acidity. He believed that was the m-lost important factor, but he hoped to carry out the operation more in the future.
Mr. HERBERT PATERSON desired to thank Professor Finney for his admirable paper and for the privilege he had had in witnessing that surgeon's work. Ever since then he had been sitting at the Professor's feet. He would refer to onily one point in the paper, the relation of gastric carcinoma to gastric ulcer. He gathered that Professor Finney believed that 5 per cent. of gastric ulcers became carcinomatous. He (the speaker) never disagreed with the Professor, and would not do so now, but he felt bound to say that he did not think that there was a shadow of evidence that any number, even 5 per cent., of ulcers ever becamne carcinoma. If it were the case that even 5 per cent. became so, then it followed that often we mlust perform gastro-jejunostoimy for ulcers which we believed to be innocent but which were really mlalignant. Therefore, many of these patients should die subsequently from cancer. We knew this was not the case. Under 2 per cent. were reported as dying subsequently fromlcancer, and the evidence of cancer in many of this number was doubtful. He would like to ask Professor Finney this question: WVhy was it that more patients did not die froim gastric cancer after gastro-jejunostomly for supposed simiiple ulcer?
He would suggest two answers and ask him to choose one of them-l as his own. Patients rarely died after gastro-jejunostoiny for supposed simple ulcer (1) because either gastric ulcers did not become carcinomata, or (2) because gastro-jejunostomny cured cancer! There was no alternative answer possible. Whichever answer was accepted, the routine performance of partial gastrectomy for simple ulcer was unjustifiable. Professor FINNEY (in reply) said he was far fronm being an enthuisiast; he did not perforill pyloroplasty every time he opened an abdomen to go to the stomiiach, but his experience had led him to believe that where it was feasible and practicable it was best. In about 85 per cent. of cases of stomach ulcer he was able to perform pyloroplasty with satisfaction. So that there were 15 per cent. cases in which he found it was doubtful whether or not he could satisfactorily mobilize the duodenum so as to bring it out easily, without tension-a very imnportant thing to avoid-and then, even if he had already partly mobilized it, he abandoned the procedure and did a gastro-enterostomy. In indurated ulcer he carried out a wide resection.
In answer to Mr. Paterson, he had no absolute evidence. He had operated on a number of cases and had resected where he thought it was cancer, and yet the most careful examination by the pathologist-who was all the time anxious to score off the surgeon-failed to reveal any evidence of cancer. But he had known a case he had operated upon and found ulcer; cancer subsequently developed. He admitted that of the cases which could be considered to have become cancerous 5 per cent. was the limit; Ewing, a most able man, placed it at 2 -3 per cent., and said that a number evren of these ought not to be included. He had not heard Dr. Welch express himlself on the subject recently; he was always guarded in his statements. Some years ago he heard Welch say a percentage were malignant, but he (Dr. Welch) added that what was the percentage was not known.
It seemed to hiin that surgery demnanded, in the first place, as good, as absolute a diagnosis as was possible; towards that there should be a co-operation between the skiagraphist, a physician of the front rank, and the various tests available. Still, he could not always be sure of his diagnosis, even when the abdomen had been opened, and then it was embarrassinig. In that case one had to do the best one could. If there was no demonstrable, palpable lesion, he did nothing. If an ulcer was present, the problem was, which procedure offered the best result ? Sometimes it was pyloroplasty. He admitted his own prejudice, but he tried to exercise it. He favoured pyloroplasty because it gave him the best results, and he had never had recurrent ulcer after it. He had had two cases in which he tried to excise the ulcer at the operation, but he made a note at the time that in neither case was he able to satisfy himself that he had removed the whole ulcer; they were cases low down, on the back side. The patients had recurring symptoms. Gastro-enterostorny gave satisfactory results in their case. If thorough excision was possible, one could be reasonably sure that there would be no unfavourable results.
He thanked Dr. Jona for his suggestion; he thought there was something in it; when he had returnied home he would try to follow up the point. [January 5, 1927. DISCUSSION ON ABDOMINAL TUBERCULOSIS. Mr. H. W. CARSON.
ABDOMINAL tuberculosis, as seen by the surgeon, does not present many varieties of disease, but each disorder shows variations in symptomatology which may render diagnosis difficult, and the conditions found at operation may make the greatest demands upon one's experience and skill.
For the purposes of this discussion I have investigated all my cases for the last eight years. I find that I have operated during this period upon only live cases of tuberculous peritonitis, four cases of tuberculous enteritis, three cases of ileo-cmecal tuberculosis, one case of tuberculous appendicitis, and fifty-two cases of mesenteric gland tuberculosis, a total of sixty-five cases. But small as this number seems, the field of abdominal tuberculosis is well covered and a great varietv of treatment has been necessary. Some of these operations may be classed under the head of ' rescue work," that is, that operation has been performed Go meet some pressing emergency, generally intestinal obstruction. Six cases were operated upon after a diagnostic error (two cases diagnosed as relapsing appendicitis proved to have miliary tuberculosis, two cases diagnosed as gastric ulcer-one having hbmatemesis as a symptom, the other melhena,-proved to be unusual cases of mesenteric gland
